Activation of retinoic acid signalling after sciatic nerve injury: up-regulation of cellular retinoid binding proteins.
In mammalian peripheral nerves a crush lesion causes interactions between injured neurons, Schwann cells and haematogenous macrophages that can lead to successful axonal regeneration. We suggest that the transcriptional activator retinoic acid (RA), takes part in gene regulation after peripheral nerve injury and that RA signalling is activated via the cellular retinoic acid binding protein (CRABP)-II and cellular retinol binding protein (CRBP)-I. With RT-PCR and immunoblotting all necessary components of the RA signalling pathway were detected in the sciatic nerve of adult rats. These are retinoic acid receptors, retinoid X receptors, the retinoic acid synthesizing enzymes RALDH-1, RALDH-2, and RALDH-3, in addition, the cellular retinoid binding proteins CRBP-I, CRABP-I and CRABP-II. Enzyme activity of RALDH-2 was detectable in the nerve, and using a transgenic reporter mouse we found local activation of RA responsive elements in the regenerating nerve. Sciatic nerve crush as well as transection resulted in a more than 10-fold up-regulation of CRBP-I, which is thought to facilitate the synthesis of RA. Both kinds of injury also caused a 15-fold increase in transcript and protein concentration of CRABP-II, a possible mediator of RA transfer to its nuclear receptors.